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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
sealability between an outer jacket and a protective 
outer jacket by suppressing the deformation of a 
separator in a gas sensor. 

SOLUTION: The gas sensor 1 is provided with the 
separator 16 which protects the connection between a 
, lead frame 25 connected to the electrode section lib 
M of a detecting element 1 1 and lead wires 18, and 
jprevents the infiltration of water, oil, etc., into the 
sensor 1 from the space between the outer jacket 13 
and the protective outer jacket 14 by means of a 
rubber packing 15 provided around the separator 16. 
The deformation of the separator 1 6 can be prevented 
by providing a metallic protective cover 24 between 
the separator 16 and packing 15. Consequently, the 
sealability between the jackets 13 and 14 is improved, 
because spaces do not occur between the jackets 13 
and 14 and the packing 15 due to the deformation of 
the separator 16. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)l 

[Claim 1] The sensing element by which the detecting element was formed in the end of shaft 
orientations, and the electrode terminal for taking out the signal of said detecting element 
outside was connected to the other end, The tubed subject metallic ornaments which hold the 
shaft-orientations core of said sensing element in a hold hole, While the outer case which is 
joined to said electrode terminal side of said sensing element, and surrounds said electrode 
terminal side edge section of said sensing element to said subject metallic ornaments, and said 
subject metallic ornaments of said outer case blockade opposite side opening from an outside 
In order to protect the connection of said electrode terminal and lead wire which were 
projected from this opening While interpolation of said lead wire drawn from the separator 
made of resin which has a hole for insetting in said electrode terminal and said lead wire, and 
said separator made of resin is carried out The protection outer case arranged so that the * 
perimeter of said separator made of resin may be protected, The rubber screen which 
interpolation of said lead wire is airtightly carried out, and carries out a seal to said outer case 
side from opposite side opening airtightly to said separator made of resin into said protection 
outer case, The gas sensor characterized by being arranged between said separators made of 
resin and said outer cases, being the rubber packing which carries out the seal of between said 
protection outer cases and said outer cases airtightly, and arranging the metal protective cover 
between said rubber packing and said separator made of resin. 

[Claim 2] The gas sensor according to claim 1 characterized by said rubber packing being a 
fluororubbcr, 

[Claim 3] It is the gas sensor according to claim 1 or 2 which said metal protective cover 
consists of a cylinder part and a flange jutted out over the perimeter by the shaft-orientations 
end side of this cylinder part, and said cylinder part is inserted in opening of said outer case, 
and is characterized by said flange being in contact with the end face of said separator. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is attached in exhaust pipes, such as an internal 
combustion engine of an automobile, and relates to the gas sensor used for detecting the 
detected component in the exhaust gas which circulates the inside of an exhaust Dine 
[0002] F F " 

[Description of the Prior Art] As a gas sensor, the oxygen sensor 2 as shown, for example in 
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drawing 4 is known conventionally. Namely, as for an oxygen sensor 2, detecting-element 
1 la (in an oxygen sensor 2, the direction of detecting-element 1 la is hereafter called a lower 
part side from a core) is prepared at a tip. The long tabular sensing element 1 1 by which 
polar-zone 1 1 b (the direction of polar-zone 1 1 b is hereafter called an upper part side from a 
core in an oxygen sensor 2) was installed in the back end, After detecting-element 1 la had 
projected, the sensing element 1 1 was held, and it has the tubed subject metallic ornaments 12 
attached in an exhaust pipe so that detecting-element 1 la may be exposed into a measurement 
gas ambient atmosphere, and the bell shape outer case 1 3 connected to the polar-zone lib 
side in the shape of [ of the subject metallic ornaments 12 ] the same axle. 
[0003] Among these, in an outer case 13, it has the insulating holder 23 which holds a sensing 
element 1 1 through the insulating porcelain tube 20. And the insulating holder 23 is attached 
in the subject metallic ornaments 1 2 through the talc powder 2 1 and a holddown member 22. 
Moreover, cylinder-like-object-with-base-like protector 19a and protector 19b of a duplex 
which were put on the lower part side edge section of the subject metallic ornaments 12 so 
that a detecting clement might be surrounded are attached in the shape of the same axle. 
[0004] On the other hand, it connected with poiar-zone I lb of a sensing element 1 1 
electrically within the outer case 13, and it connected with the lcadframe 25 pulled out by the 
upper part from upper part side opening of an outer case 1 3, and this lcadframe 25 
electrically, and the oxygen sensor 2 is equipped with the lead wire 18 pulled out further 
outside. 

[0005] In addition, the connection part of a lcadframe 25 and lead wire 18 is protected with 
the separator 16. A separator 16 consists of the quality of. the material made of resin, and it 
has the configuration where arranged the media! axis and two sorts of cylinders with which 
paths differ were piled up. And the separator 16 has prevented the short circuit of lead wire 
while it is equipped with two or more holes penetrated to shaft orientations and has protected 
the connection of a lcadframe 25 and lead wire 18 inside the hole, in order to insert in the 
electrode terminal and lead wire 18 of a leadframe 25. In addition, this separator 16 inserts a 
small path side in an outer case 13, and the perimeter of a part for that insertion joint and a 
separator 16 is surrounded with the protection outer case 14. Moreover, in order to hold the 
airtightness between an outer case 13 and the protection outer case 14, the periphery of the 
small cylinder of the path of a separator 16 is equipped with the ring-like rubber packing 15. 
[0006] Moreover, with the outer case 13 side of the protection outer case 14, opposite side 
opening is arranged so that a seal may be airtightly carried out by the rubber screen 17. In 
addition, the rubber screen 17 is interpolating lead wire 1 8 airtightly. 
[00071 

[Probiem(s) to be Solved by the Invention] By the way, since the above-mentioned oxygen 
sensor is exposed to an elevated temperature at the time of use, thermal expansion and a heat 
shrink according [ rubber packing 15 ] to a temperature change happen. For this reason, 
rubber packing 15 might be made to transform the separator 16 which compressive stress has 
required. In addition, since rubber packing 15 has applied compressive stress in the direction 
of a path to the separator 16, the diameter of deformation of the separator 16 at this time is 
reduced. Moreover, with the separator 16, rubber packing 15 is sandwiched by a lower part 
side to the outer case 13 from the upper part side in shaft orientations. Therefore, by the 
thermal expansion and the heat shrink of rubber packing 15, although it is [ some J, a 
separator 16 deforms also into shaft orientations. 

[0008] Consequently, in order to also reduce the diameter of rubber packing 15 with diameter 
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reduction of a separator 16, space is generated between the protection outer case 14 and 
rubber packing 15. Moreover, space produces rubber packing 15 also between an outer case 
13 and rubber packing 15 in order to move in the form which sticks to the end face of the 
separator 16 which deformed into shaft orientations. Therefore, the seal nature between an 
outer case 13 and the protection outer case 14 gets worse. For this reason, conventionally, the 
heat-resistant resin (for example, PEEK material) which is not influenced by the thermal 
expansion of rubber packing and the heat shrink needed to be used for the separator, and it 
had become cost quantity. Moreover, it was possible to have solved a technical problem by 
forming a separator with ingredients, such as a ceramic, and the ceramic had the problem that 
it was divided with the impact from the outside, and also had the problem of being heavy. 
[0009] So, it aims at being able to maintain seal nature certainly, as a result offering a cheaper 
gas sensor as compared with the conventional gas sensor in this invention, without using the 
expensive separator made of heat-resistant resin which was being used for the conventional 
gas sensor. 
[0010] 

[The means for solving a technical problem, an effect of the invention] Invention according to 
claim 1 made in order to attain this purpose The sensing element by which the detecting 
element was formed in the end of shaft orientations, and the electrode terminal for taking out 
the signal of said detecting element outside was connected to the other end, The tubed subject 
metallic ornaments which hold the shaft-orientations core of said sensing element in a hold 
hole, While the outer case which is joined to said electrode terminal side of said sensing 
element, and surrounds said electrode terminal side edge section of said sensing element to 
said subject metallic ornaments, and said subject metallic ornaments of said outer case 
blockade opposite side opening from an outside In order to protect the connection of said 
electrode terminal and lead wire which were projected from this opening While interpolation 
of said lead wire drawn from the separator made of resin which has a hole for inserting in said 
electrode terminal and said lead wire, and said separator made of resin is carried out The 
protection outer case arranged so that the perimeter of said separator made of resin may be 
protected, The rubber screen which interpolation of said lead wire is airtightly carried out, and 
carries out a seal to said outer case side from opposite side opening airtightly to said resin 
separator into said protection outer case, It is the rubber packing which is arranged between 
said separators made of resin and said outer cases, and carries out the seal of between said 
protection outer cases and said outer cases airtightly, and is characterized by said rubber 
packing and arranging the metal protective cover between said separators made of resin. 
[0011] That is, in the gas sensor of this invention (claim 1), since metal covering is prepared 
between a separator and rubber packing, even if rubber packing causes heat deformation, 
compressi ve stress does not join a separator. So, a separator does not produce deformation 
and there is no effect on the rubber packing accompanying deformation of a separator. 
Consequently, the effectiveness that space is not generated between an outer case and rubber 
packing and between a protection outer case and rubber packing, and the seal nature between 
an outer case and a protection outer case can be maintained is acquired. 
[001 2] Here, as the quality of the material of rubber packing, since the fluororubber has 
adhesion to the metal, it is good [ it has elasticity, especially if the seal nature between two 
members is securable, it will not ask, but / especially / the fluororubber ] like invention 
according to claim 2 to use a fluororubber for rubber packing. That is, if a fluororubber is 
used for rubber packing like invention according to claim 2, between rubber packing, between 
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metal protective covers and rubber packing, and outer cases and between rubber packing and 
protection outer cases can fully be stuck, respectively. Consequently, the seal of that between 
an outer case and a protection outer case can be carried out more certainly. 
[0013] On the other hand, as long as it is metal covering arranged between rubber packing and 
a separator as a metal protective cover, what kind of thing may be used, for example, 
deformation of a separator can be prevented even if it is tubed [ mere J. However, although 
the force of the direction of the mere path by the thermal expansion and the heat shrink of 
rubber packing if cylindrical can be prevented, the force of shaft orientations cannot be 
prevented. Therefore, the problem which a separator transforms into shaft orientations 
remains. However, if opening of an outer case is equipped with a cylinder part and the end 
face of a separator is equipped with a flange for a metal protective cover with a cylinder part 
and the flange jutted out over the perimeter by the shaft-orientations end side of the cylinder 
part like invention according to claim 3, a metal protective cover can prevent effectively the 
force to the direction of a path and shaft orientations to the separator by deformation of rubber 
packing. So, the deformation to the shaft orientations of a separator is also prevented, and the 
space between rubber packing and a protection outer case and between rubber packing and an 
outer case is not generated, but the effectiveness that the seal nature between an outer case 
and a protection outer case improves more is acquired. 
[0014] 

[Embodiment of the Invention] The example which materialized this invention is explained 
with a drawing below. In addition, in this example, this invention was applied to the oxygen 
sensor which is a kind of a gas sensor. Drawing 1 is the sectional view showing the whole 
oxygen sensor 1 configuration of this example, and drawing 2 is an enlarged drawing with 
which the separator 16 in drawing 1 and its perimeter are expanded and expressed. 
[0015] Clearly from drawing 1 and drawing 2 like, the oxygen sensor 1 of this example is 
fundamentally constituted like the conventional oxygen sensor 2 shown in drawing 4 , and the 
difference from the conventional oxygen sensor 2 is only the point of having the protective 
cover 24 between a separator 16 and rubber packing 15. So, in the following explanation, only 
the protective cover 24 in an oxygen sensor 1 and its edge strip (a separator 1 6, rubber 
packing 15 grade) are explained to this example using drawing 3 , the same sign as the 
conventional oxygen sensor 2 is given to drawing 1 and drawing 2 about the other part, and 
explanation is omitted. 

[001 6] First, the separator 1 6 is carrying out the configuration where arranged the medial axis 
and two sorts of cylinders with which it consists of the quality of the material made of resin, 
and paths differ were piled up, as shown in drawing 3 (a). Moreover, the cylinder side face of 
a side with the large path is equipped with two or more crevice 16a. And shaft orientations are 
equipped with two or more hole 16b for letting a leadframe 25 and lead wire 18 pass. 
[0017] Next, the protective cover 24 has flange 24a jutted out over the perimeter by the 
diameter difference of two cylinders which constitute a separator 16 from cylinder part 24b 
with the path which consists of the metal quality of the material, and can connote the small 
path side of a separator 16, and the shaft-orientations end side, as shown in drawing 3 (b). 
And the separator 16 is equipped with the protective cover 24 so that cylinder part 24b may 
connote the small path side of a separator 16 and flange 24a may touch the end face of the 
large cylinder of the path of a separator 1 6 (refer to drawing 1 and drawing 2 ). 
[001 8] On the other hand, as rubber packing 15 is shown in drawing 3 (c), like the 
conventional thing, it is formed in the shape of a ring, and the fluororubber is used for the 
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quality of the material by this example. And where flange 24a of a protective cover 24 is 
touched, the periphery of cylinder part 24b of a protective cover 24 is equipped with rubber 
packing 1 5 (refer to drawing 1 and drawing 2 ). 

[0019] Now, it does in this way, is assembled and a separator 16, the unified protective cover 
24, and unified rubber packing are joined in the form which inserts in opposite side opening 
the side equipped with rubber packing 15 with the subject metallic ornaments of an outer case 
13. And a leadframe 25 and lead wire 18 are inserted in in hole 16b of said separator, and they 
are electrically joined inside. 

[0020] Moreover, it is equipped with the tubed protection outer case 14 in the form 
surrounding the perimeter of a separator 1 6, and the joint of the separator 16 and outer case 
13. In addition, the seal of the outer case 1 3 and opposite side opening of the protection outer 
case 14 is airtightly carried out by the rubber screen 17 in the form where interpolation of the 
lead wire 1 8 is carried out 

[0021] As explained above, the oxygen sensor 1 of this example has sandwiched the 
protective cover 24 between a separator 16 and rubber packing 15. For this reason, a 
protective cover can absorb the force of the direction of a path over the separator 1 6 by the 
thermal expansion and the heat shrink of rubber packing 15, and shaft orientations. 
Consequently, deformation of the separator 16 by the thermal expansion and the heat shrink 
of rubber packing 15 is pressed down, and it is lost that space is generated between the outer 
cases 13 and rubber packing 15 by deformation of a separator and between the protection 
outer case 14 and rubber packing 15. Therefore, the oxygen sensor of this example can 
improve the seal nature between an outer case 1 3 and the protection outer case 14 compared 
with the conventional oxygen sensor. 

[0022] Moreover, in this example, since the quality of the material of rubber packing 15 is 
made into the fluororubber, the adhesion over the protective cover 24, the outer case 13, and 
the protection outer case 14 of rubber packing 15 can be improved by the adhesion over the 
metal which is the description which a fluororubber has. Therefore, the oxygen sensor of this 
example can improve the seal nature between an outer case 13 and the protection outer case 
14 also with the property of rubber packing 15 the very thing. 

[0023] As mentioned above, although the example of this invention was explained, this 
invention is not limited to the above-mentioned example, and can take various modes. For 
example, the same operation and the effectiveness which were already stated by this example 
are acquired also by independently not preparing as a protective cover 24, but making the 
separator side edge section of an outer case 13 into the configuration of the above-mentioned 
protective cover 24. 

[0024] Moreover, although effectiveness is inferior to the example stated above also by using 
the simple protective cover which excluded flange 24b of a protective cover 24 a little, it 
becomes possible to acquire the effectiveness near the above-mentioned example. In addition, 
although the example which used the component of a plate configuration as a sensing element 
was given in the example, a cop-like component may be used as a configuration of a 
component. 

TECHNICAL FIELD ™ " " ~" " 
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[Field of the Invention] This invention is attached in exhaust pipes, such as an internal 
combustion engine of an automobile, and relates to the gas sensor used for detecting the 
detected component in the exhaust gas which circulates the inside of an exhaust pipe. 

PRIOR ART 



[Description of the Prior Art] As a gas sensor, the oxygen sensor 2 as shown, for example in 
drawing 4 is known conventionally. Namely, as for an oxygen sensor 2, detecting-element 
1 la (in an oxygen sensor 2, the direction of detecting-element 1 la is hereafter called a lower 
part side from a core) is prepared at a tip. The long tabular sensing element 1 1 by which 
polar-zone 1 lb (the direction of polar-zone 1 lb is hereafter called an upper part side from a 
core in an oxygen sensor 2) was installed in the back end, After detecting-element 1 la had 
projected, the sensing element 1 1 was held, and it has the tubed subject metallic ornaments 12 
attached in an exhaust pipe so that detecting-element Ma may be exposed into a measurement 
gas ambient atmosphere, and the bell shape outer case 13 connected to the polar-zone 1 lb 
side in the shape of [ of the subject metallic ornaments 12 ] the same axle. 
[0003] Among these, in an outer case 1 3, it has the insulating holder 23 which holds a sensing 
element 1 1 through the insulating porcelain tube 20. And the insulating holder 23 is attached" 
in the subject metallic ornaments 12 through the talc powder 2 1 and a holddown member 22. 
.Moreover, cylinder-like-object-with-base-like protector 19a and protector 1 9b of a duplex 
which were put on the lower part side edge section of the subject metallic ornaments 12 so 
that a detecting element might be surrounded arc attached in the shape of the same axle. 
[0004] On the other hand, it connected with polar-zone 1 lb of a sensing element 1 1 
electrically within the outer case 13, and it connected with the leadframe 25 pulled out by the 
upper part from upper part side opening of an outer case 13, and this leadframe 25 
electrically, and the oxygen sensor 2 is equipped with the lead wire 18 pulled out further 
outside. 

[0005] In addition, the connection part of a leadframe 25 and lead wire 18 is protected with 
the separator 16. A separator 1 6 consists of the quality of the material made of resin, and it 
has the configuration where arranged the medial axis and two sorts of cylinders with which 
paths differ were piled up. And the separator 1 6 has prevented the short circuit of lead wire 
while it is equipped with two or more holes penetrated to shaft orientations and has protected 
the connection of a leadframe 25 and lead wire 18 inside the hole, in order to insert in the 
electrode terminal and lead wire 18 of a leadframe 25. In addition, this separator 16 inserts a 
small path side in an outer case 13, and the perimeter of a part for that insertion joint and a 
separator 16 is surrounded with the protection outer case 14. Moreover, in order to hold the 
airtightness between an outer case 13 and the protection outer case 14, the periphery of the 
small cylinder of the path of a separator 16 is equipped with the ring-like rubber packing 15. 
[0006] Moreover, with the outer case 13 side of the protection outer case 14, opposite side 
opening is arranged so that a seal may be airtightly carried out by the rubber screen 17. In 
addition, the rubber screen 17 is interpolating lead wire 18 airtightly. 

EFFECT OF THE INVENTION 
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[The means for solving a technical problem, an effect of the invention] Invention according to 
claim 1 made in order to attain this purpose The sensing element by which the detecting 
element was formed in the end of shaft orientations, and the electrode terminal for taking out 
the signal of said detecting element outside was connected to the other end, The tubed subject 
metallic ornaments which hold the shaft-orientations core of said sensing element in a hold 
hole, While the outer case which is joined to said electrode terminal side of said sensing 
element, and surrounds said electrode terminal side edge section of said sensing element to 
said subject metallic ornaments, and said subject metallic ornaments of said outer case 
blockade opposite side opening from an outside In order to protect the connection of said 
electrode terminal and lead wire which were projected from this opening While interpolation 
of said lead wire drawn from the separator made of resin which has a hole for inserting in said 
electrode terminal and said lead wire, and said separator made of resin is carried out The 
protection outer case arranged so that the perimeter of said separator made of resin may be 
protected, The rubber screen which interpolation of said lead wire is airtightly carried out, and 
carries out a seal to said outer case side from opposite side opening airtightly to said resin 
separator into said protection outer case, It is the rubber packing which is arranged between 
said separators made of resin and said outer cases, and carries out the seal of between said 
protection outer cases and said outer cases airtightly, and is characterized by said rubber 
packing and arranging the metal protective cover between said separators made of resin. 
[001 1] That is, in the gas sensor of this invention (claim 1), since metal covering is prepared 
between a separator and rubber packing, even if rubber packing causes heat deformation, 
compressive stress does not join a separator. So, a separator does not produce deformation 
and there is no effect on the rubber packing accompanying deformation of a separator. 
Consequently, the effectiveness that space is not generated between an outer case and rubber 
packing and between a protection outer case and rubber packing, and the seal nature between 
an outer case and a protection outer case can be maintained is acquired. 
[0012] Here, as the quality of the material of rubber packing, since the fluororubber has 
adhesion to the metal it is good [ it has elasticity, especially if the seal nature between two 
members is securable, it will not ask, but / especially / the fluororubber ] like invention 
according to claim 2 to use a fluororubber for rubber packing. That is, if a fluororubber is 
used for rubber packing like invention according to claim 2, between rubber packing, between 
metal protective covers and rubber packing, and outer cases and between rubber packing and 
protection outer cases can fully be stuck, respectively. Consequently, the seal of that between 
an outer case and a protection outer case can be carried out more certainly. 
[0013] On the other hand, as long as it is metal covering arranged between rubber packing and 
a separator as a metal protective cover, what kind of thing may be used, for example, 
deformation of a separator can be prevented even if it is tubed [ mere ]. However, although 
the force of the direction of the mere path by the thermal expansion and the heat shrink of 
rubber packing if cylindrical can be prevented, the force of shaft orientations cannot be 
prevented. Therefore, the problem which a separator transforms into shaft orientations 
remains. However, if opening of an outer case is equipped with a cylinder part and the end 
face of a separator is equipped with a flange for a metal protective cover with a cylinder part 
and the flange jutted out over the perimeter by the shaft-orientations end side of the cylinder 
part like invention according to claim 3, a metal protective cover can prevent effectively the 
force to the direction of a path and shaft orientations to the separator by deformation of rubber 
packing. So, the deformation to the shaft orientations of a separator is also prevented, and the 
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space between rubber packing and a protection outer case and between rubber packing and an 
outer case is not generated, but the effectiveness that the seal nature between an outer case 
and a protection outer case improves more is acquired. 
(0014) 

[Embodiment of the Invention] The example which materialized this invention is explained 
with a drawing below. In addition, in this example, this invention was applied to the oxygen 
sensor which is a kind of a gas sensor. Drawing I is the sectional view showing the whole 
oxygen sensor 1 configuration of this example, and drawing 2 is an enlarged drawing with 
which the separator 1 6 in drawing I and its perimeter are expanded and expressed. 
[0015] Clearly from drawing 1 and drawing 2 like, the oxygen sensor 1 of this example is 
fundamentally constituted like the conventional oxygen sensor 2 shown in drawing 4 , and the 
difference from the conventional oxygen sensor 2 is only the point of having the protective 
cover 24 between a separator 16 and rubber packing 15. So, in the following explanation, only 
the protective cover 24 in an oxygen sensor 1 and its edge strip (a separator 16, rubber 
packing 15 grade) are explained to this example using drawing 3 . the same sign as the 
conventional oxygen sensor 2 is given to drawing 1 and drawing 2 about the other part, and 
explanation is omitted. 

[0016] First, the separator 16 is carrying out the configuration where arranged the medial axis 
and two sorts of cylinders with which it consists of the quality of the material made of resin, 
and paths differ were piled up, as shown in drawing 3 (a). Moreover, the cylinder side face of 
a side with the large path is equipped with two or more crevice 16a. And shaft orientations are 
equipped with two or more hole 16b for letting a leadframe 25 and lead wire 18 pass. 
[001 7] Next, the protective cover 24 has flange 24a jutted out over the perimeter by the 
diameter difference of two cylinders which constitute a separator 16 from cylinder part 24b 
with the path which consists of the metal quality of the material, and can connote the small 
path side of a separator 16, and the shaft-orientations end side, as shown in drawing 3 (b). 
And the separator 16 is equipped with the protective cover 24 so that cylinder part 24b may 
connote the small path side of a separator 1 6 and flange 24a may touch the end face of the 
large cylinder of the path of a separator 16 (refer to drawing I and drawing 2 ). 
[0018] On the other hand, as rubber packing 15 is shown in drawing 3 (c), like the 
conventional thing, it is formed in the shape of a ring, and the fluororubber is used for the 
quality of the material by this example. And where flange 24a of a protective cover 24 is 
touched, the periphery of cylinder part 24b of a protective cover 24 is equipped with rubber 
packing 1 5 (refer to drawing I and drawing 2 ). 

[0019] Now, it does in this way, is assembled and a separator 16, the unified protective cover 
24, and unified rubber packing are joined in the form which inserts in opposite side opening 
the side equipped with rubber packing 15 with the subject metallic ornaments of an outer case 
13. And a leadframe 25 and lead wire 1 8 are inserted in in hole 16b of said separator, and they 
are electrically joined inside. 

[0020] Moreover, it is equipped with the tubed protection outer case 14 in the form 
surrounding the perimeter of a separator 16, and the joint of the separator 16 and outer case 
13. In addition, the seal of the outer case 13 and opposite side opening of the protection outer 
case 14 is airtightly carried out by the rubber screen 17 in the form where interpolation of the 
lead wire 1 8 is carried out. 

[0021] As explained above, the oxygen sensor 1 of this example has sandwiched the 
protective cover 24 between a separator 16 and rubber packing 15. For this reason, a 
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protective cover can absorb the force of the direction of a path over the separator 16 by the 
thermal expansion and the heat shrink of rubber packing 15, and shaft orientations. 
Consequently, deformation of the separator 16 by the thermal expansion and the heat shrink 
of rubber packing 15 is pressed down, and it is lost that space is generated between the outer 
cases 13 and rubber packing 15 by deformation of a separator and between the protection 
outer case 14 and rubber packing 1 5. Therefore, the oxygen sensor of this example can 
improve the seal nature between an outer case 13 and the protection outer case 14 compared 
with the conventional oxygen sensor. 

[0022] Moreover, in this example, since the quality of the material of rubber packing 15 is 
made into the fluororubber, the adhesion over the protective cover 24, the outer case 13, and 
the protection outer case 14 of rubber packing 15 can be improved by the adhesion over the 
metal which is the description which a fluororubber has. Therefore, the oxygen sensor of this 
example can improve the seal nature between an outer case 13 and the protection outer case 
14 also with the property of rubber packing 15 the very thing. 

[0023] As mentioned above, although the example of this invention was explained, this 
invention is not limited to the above-mentioned example, and can take various modes. For 
example, the same operation and the effectiveness which were already stated by this example 
are acquired also by independently not preparing as a protective cover 24, but making the 
separator side edge section of an outer case 13 into the configuration of the above-mentioned 
protective cover 24. 

[0024] Moreover, although effectiveness is inferior to the example stated above also by using 
the simple protective cover which excluded flange 24b of a protective cover 24 a little, it 
becomes possible to acquire the effectiveness near the above-mentioned example. In addition, 
although the example which used the component of a plate configuration as a sensing clement 
was given in the example, a cop-like component may be used as a configuration of a 
component. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, since the above-mentioned oxygen 
sensor is exposed to an elevated temperature at the time of use, thermal expansion and a heat 
shrink according [ rubber packing 1 5 ] to a temperature change happen. For this reason, 
rubber packing 15 might be made to transform the separator 16 which compressive stress has 
required. In addition, since rubber packing 15 has applied compressive stress in the direction 
of a path to the separator 1 6, the diameter of deformation of the separator 1 6 at this time is 
reduced. Moreover, with the separator 16, rubber packing 15 is sandwiched by a lower part 
side to the outer case 13 from the upper part side in shaft orientations. Therefore, by the 
thermal expansion and the heat shrink of rubber packing 15, although it is [ some ], a 
separator 16 deforms also into shaft orientations. 

[0008] Consequently, in order to also reduce the diameter of rubber packing 15 with diameter 
reduction of a separator 1 6, space is generated between the protection outer case 14 and 
rubber packing 15. Moreover, space produces rubber packing 15 also between an outer case 
13 and rubber packing 15 in order to move in the form which sticks to the end face of the 
separator 16 which deformed into shaft orientations. Therefore, the seal nature between an 
outer case 1 3 and the protection outer case 14 gets worse. For this reason, conventionally, the 
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heat-resistant resin (for example, PEEK material) which is not influenced by the thermal 
expansion of rubber packing and the heat shrink needed to be used for the separator, and it 
had become cost quantity. Moreover, it was possible to have solved a technical problem by 
forming a separator with ingredients, such as a ceramic, and the ceramic had the problem that 
it was divided with the impact from the outside, and also had the problem of being heavy. 
[0009] So, it aims at being able to maintain seal nature certainly, as a result offering a cheaper 
gas sensor as compared with the conventional gas sensor in this invention, without using the 
expensive separator made of heat-resistant resin which was being used for the conventional 
gas sensor. 

DESCRIPTION OF DRAWINGS ~ '"" 



[Brief Description of the DrawingsJ 

[Drawing: I I It is the sectional view showing the whole oxygen sensor configuration of an 
example. 

[Drawing 21 It is the enlarged drawing expanded centering on the part of the separator 16 in 
drawing 1 . 

| Drawing 3] It is the perspective view showing a separator 16, a protective cover 24, and 
rubber packing 15. 

[Drawing 41 It is the sectional view showing the conventional oxygen sensor whole 

configuration. 

[Description of Notations] 

1 [ — A protection outer case, 15 / Rubber packing, 16 / — A separator, 17 /-- A rubber 
screen, 18 / - Lead wire, 19 / - A protector, 20 / - An insulating porcelain tube, 21 / - Talc 
powder, 22 / - A holddown member, 23 / - An insulating holder, 24 / A protective cover, 
25 / - Leadframe. ] - An oxygen sensor, 1 1 -- sensing element, 12 Subject metallic 
ornaments, 13 — An outer case, 14 

DRAWINGS 
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[Drawing 11 




[ Drawing 31 
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[Translation done.] 
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